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recording instruments were introduced, the estremes were deter- 
mined from midnight to midnight, local standard time. As both 
the niasimuni and minimum teniperatures for the day ui.lrially 
occurred before the last observation, it is thought no important 
differences exist in the resulting means obtained from these read- 
ings over the different parts of the country. 

With nearly 50 years of record now available for many st.ations 
it is possible to compute averages with considerable accuracy and 
the mean daily values submitted heren-ith are based upon averages 
uniformly deterniined from the daily extremes, and covering the 
period July 3, 1875, to July 2, 1931, 4G years of record. This 
series of means, unlike any previously used, as stated above, is 
practically homogeneous throughout the perioci of years considered, 
and the data from all parts of the count.ry are placed upoii a 
strictly comparable basis. Tlie differences between the nic'ans 
obtained from the daily estremea and the true Incans, deterniined 
from hourly observations throughout Blie entire 24-tiour period, 
are materially affected by local tupography, distance frorn large 
bodies of water, etc. These differences were carefully alialyzcil Iiy 
Professor Bigelow, appropriate corrections to the 24-liour I ~ I ~ B I I S  
determined by him, and set forth by c1iart.s in Bulletin 8 of the 
Weather Bureau. Thc charts [not reproduced here.--A. J .  H . ]  
show how sniall the corrections generally are for tlie continent,al 
United States; on account of this smallness they have not beeu 
incorporated in the present tables. 

Terminal adjustment.-Every complete cycle like the n:inriai 
march of temperature must, of course, close upon itself, that is. 
the normal value for a given day at the beginning of t.he cycle 
must be identical with the value for tlie same day one ycnr later. 
Average values for corresponding days even when derived f r : m  a 
long series of observations rarely or never sat,isfy t,his require- 
ment. Quite a common practice among students in such cases 
consists in adjusting the .two terminal values of t,he cycle to 
identity by dist.ribut.ing t!ie discrepancy proportionat.ely to all 
intermediate values of the whole series. This practice really lias 
no physical basis of justification whatever in the case of ninny 
years of observations, because the discrepancy i n  question is 
characteristic of only a few values of tlie data immediately CW- 
tiguous to the terminal values. Therefore, it  is best in such 
cases to make no correction at all for terminal inequality, Imt. to 
begin and end the cycle at a time when conditions fluctiuate the 
least, that is, the summer season in the present case. Any out- 
standing discrepancy in the data itself will then be best disposed 
of by the subsequent mathematical analysis or by the drawing of 
smooth curves if that method is employed. 

Choice of phase interzd.-The superior advantages of the week 
a8 a sub-unit for the detailed analysis of the annual march of 
temperature are largely self-evident and were convincingly pre- 
sented by one of the writers in the MONTHLY WEATHER REVIEW, 
August, 1919, 47: 544--555. Accordingly, this unit was adopted 
and daily averages of the masiinuni and minimum tcniperatures 
were prepared separately at all stations having 30 years nf rccord 
or more. From these, weekly averages were compiit.er.i. h l thou~h  
the schedule of weeks begins with January 1 tt.1 7, BO 3s t.0 fit the 
calendar year, the t.:zhiilntion of t.he dat.a mas m:icle to I):gin wit.ii 
the week comprising tl:e days July 3 t.o 0 ,  si:) as t.0 avoid t.he large 
terminal discrepancies which arise from n t,abulatinn by calewlar 
years. In  leap years, tlie temper:iture for the 29th clay of  Feb- 
ruary was merged R t  :i weight with t,he week natlurally compri.jing 
that date. Furthernore, the extm day over 52 weeks in all years 
was merged as an bth day in  the week beginning April 16. This 
date was chosen because t.he mean t,emperature for the year ocriirs 
about at this time and the inclueian of tlie estra day theu ~voii lc l  
make the mean of the 53 weekly values of t.he dat,a most. iirarly 
identical with the mean of the 365 indivirluxl dnys. 

On account of the varying dates a t t en thg  the begiiviii!g of 
. observations at the respective stations it \vas considered t.lint, all 
stations having from 40 to 45 years of record were of suficient 
length to give normalo that would not be npprwinldy changed by 
the addit.ion of the few years necessary to complet,e t.he full -16-yesr 
period. Of the stations appearing in the following tables, 93 had 
lengths of record varying from 40 to 4Ci years; the rcniainder, or 71, 
had lengths of record ranging from 21) to 39 years, and in t.hr.;e 
cases the records were corrected t a l  the full 4G-year period hy 6iie 
usual methods employed in such cases, that. is, by coinparing the 
shorter series with similar periods for near-by poii1t.s and deter- 

% mining and applying t.he corrections necessary to reduce the 
weekly values to the full period of 46 years. 

In  accordance with the plan described in t,he foregoing, there 
were derived 52 weekly values of maximum and minimum t.empera- 
tures for a total of 164 stations, well distributed over the continentnl 
United States and including the stations at Honolulu and Ban 
Juan, all (except the two last mentioned) adjust.ed to a period of 
46 years. These constitute estremely valuable basic meteoro- 
logical data and i t  is contemplated to publish them separately in 
full, together with a discussion of the residuals from the harmonic 
analysis and smooth curves. 
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METHODS OF ANALYSIS 

Two methods were employed to derive daily normals from the 
weekly averages. 

First method.-For the 93 stations having 40 or more years of 
records, the weekly means were subjected to a four-term Fourier 
analysis and 53 values of normal temperatures were computed 
therefrom. These, of course, were separated from each other by 
ail esact interval of 731z days. By an appropriate and progressive 
acljust.nient these computed values were transformed to 53 ralues 
a t  intervals i>f esnctly 7 days, escept that  tlie 526 week, beginning 
June 26, was iiiade to contain Y days. 

It is considered unnecessary tci outline t.lie arithmetical processes 
followed in computing thesc weekly valiies, but they are recognized 
3s siiperim t.0 tlie methods usunlly fullowed in drawing free-hand 
riirvcs through t.he observed data. From these weekly normals 
iiitcrniec1iat.e daily values were easily interpolated for both the 
mnsimiun ard minimum separatcly. The nioaii of the two normal 
est.reiiies is considered to give a niirmal, daily mean t.emperature 
of great. significance, and these are the values given in the accom- 
panying tables. 

Second nwl/iod.-For stations wit,h a length of record from 20 to 
39 years the final daily values of the iiormal maximum and the 
normal niinimum temperat.ures were obtained 119 drawing smooth 
curves through the 53 weekly averages and scaling the daily values 
therefrom, siniilar to t,he manner of obtaining the data iven in 
Bullctin H. previorislr esplrtinctl, snvc that the number 07 points 
nvailatdr for plott.ini was incrpaued from the 13 mean monthly 
vnlucs ~,I:I yj:! niean~ for the respect.ive weeks, t.he increase in the 
~iuin!ier of points afforcliiig opportunit,- to produce a curve upon 
which coulcl be located n7it.h coiisider:ible accuracy the estreme 
points, and the proper rate of change i:i the varying portions of 
the month. 

This supplement, free disbribution. 
niet.eorologica1 services 

and institutions, and and organizations 
I t  will be sent free to 

that have cooperat.ec1 with the Bureau in this research. 
Copies of the Supplement may be had from the Super- 
intendent of Documents, Washington, D. C., a t  the 
price of '30 cent,s. Reniit.tances should be made to that 
official and not to the Weather Bureau. 

COTTON GROWING IN RELATION TO CLIMATE IN 
E G Y P T  A N D  T H E  S U D A N  

[hhstmctd by J. I). Kiuccr from Technical and Scientific Serviw Bull. No. 47, of the 
Ministry of .4griculture, Egypt] 

In 1953, the Miuist.ry of Agriculture of E ypt pub- 

plixnt. in relation to  temperature and rainfall, (Technical 
fiulletin No. 32, Cairo), which WRY abstrac.ted for the 
June, 1924, number oi' this Beview, pages 306 and 307. 
In a iiirjre recent, bulletin (No. 47, 19541, the same 
nutlior treats of c.limntic conditions ani1 their relation 
t.ci the grc,wth of cott.on in Egypt, and t,he Sudan. The 
climatic fa.ct.nru considered are temperature, moisture, 
wind, and light. 

This stucly is of unusunl interest because of the fac.t 
t,liat. cobton in Egypt., grown principally in the extreme 
lower Nile Valley, IS a summer crop, while in the Sudan, 
cst,ending from the cent,r:il and southern districts of the 
Red Sen westward t o  the upper Nile Valley, i t  is rown 

rise bo about GOo, while in the Sudan they are planted 
on B falling temperature, ran ing from goo to 80 . The 
lowest temperature of recor% at  an of the E yptian 

lowest of record is 37", and by reason of the difference in 
the time of the cotton season, the growing plants eaca e 

Sudan. 
I n  both sections cotton is mainly, but not entirely, 

dependent upon irrigation. There are a few places in 
the southern Sudan where it is grown under natural 

lishctl n report by Mr. C. U .  Willianis on t 7 ie cotton 

as a winter crop. In E pt bhe seeds are plante d on a 
rising t,cmpern.twe, usun Y y when the mean daily values 

stabions in the cotton nrea is 25O, whie in the.Su % an the 

the estreme cold in Egypt and the extreme heat of t E e 
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rainfall, and in a few other low-lying part-s irrigation is 
not, practiced, but in trliese cnses ercg ation takes place 

is dependent, on the flood waters of the rivers, and in 
' from the surrounding country. f n sonie cases the crop 

Mr. Williams niakes tlie followiw comment,s on t.lw 
number of hours of daylight under wkch cotton is grown 
in the two sections: 

&cent investigations hare shown that the number of hours of 
daylight to which a plant is exposed niay have great influence on 
its periods of grdwth and maturity. Without wishing to make any 
statement as to whether or not cotton is so influenced, it, niay be 
of interest to put on record on the same form of diagram the actual 
number of hours of daylight in the different localities in the differ- 
ent stages of the crop. 

The figure for any month is of course directly dependent on t.he 
latitude of the locality. And in view of the more or less propor- 
tional changes, the value for only two localities in Egypt and two 
in the Sudan.hare been shown. 

They show that, while the Sudan has the most hours of daylight 
in the close season, during the growing period the cotton hcrc has 
two to three hours a day less than in Egypt. 4 s  the Sudan is 
probably the fu$hest locality from the Equator at which cott,on 
is grown as a winter" crop, it. is probable t,hat these figures 
represent the shortest hours of daylight under which cotton is 
cultivated. 

The longest, hours will probably be found in the few small 
localities in Bulgaria where cot,ton is grown as a summer crop in a 
atitude of 40' north. 

The greatest similarity of conditions IJet.ween Egypt and the 
Sudan is found at the time of planbing and again at about tlie 
middle of picking. 

USE O F  T H E  BEAUFORT SCALE OF W I N D  B Y  T H E  
UNITED S T A T E S  WEATHER BUREAU 

The Renufort Scale, with c,ertain changes which ht-ive 
varied from time to time, has been in use by the Bureau 
since 1905 except for the years 1909-1914, during which 
B 7-point scale WRS usqd. Though t.his scale was based 
on the Beaufort Scale, 1t.s use nevertheless const,it.ut,ed a 
virtual abandonment of the Beaufort n o t d o n .  When 
the fourth edition of the Snii t,lisonian Met.eoro1ogic.d 
Tables, published in 1918. was in prepa.rat.ion, under t.he 
supervision of t,he Wea.ther Burem, t.he t.able of the 
Beaufort Scale contnining e. uivn1ent.s aceording to Sot t. 
which appeared in t,he tliirl edition, mas replaced by a 
a table taken from the Observers' Handbook of tlie 
British Meteorological Office, containing the equirn1eiit.s 
as determined by Simpson. This was clone bwnusc t.he 
Simpson values appesred Lo rest. upon .z more satisfactory 
esperimental basis than a.ny others available. 

Use of the Reaulort Scale hail heen resumed by this 
Bureau in 1914, but expcrience hss since demonstrnted 
that for purposes of forecast. t,ertninollogy in tK9 country 
the Beaufort Scale numbers are too numerous and too 
restrictive in velocity ranges to be practicable. There- 
fore, to meet t,he needs of t,he forecaster and at, the mnie 
time to retain for other purposes the advantages o f  t,he 
full Beaufort notation, the scale as given herewit,h wa.s 
put into effect on Janimry 1 ,  1925. This briri-s t,he scale 
RS now used int,o harmony wit,h that in h e  revised 
Sniit.hsonian Meteorological Tables. As stated in t,he 
report of the committee of this Bureau on revision of t,he 
scale : 

It appears that while t,he version of the Beaufort Scale now uaed 
by the British biet~eorological Office, with anemomet.ric equiva- 
lents determined by Simpson, has not been formally adopted by 
other countries, it  has a cert,ain degree of international aiibhurity 
on account of its incorporation in the English edition of the Inter- 

national Meteorological Codex, and, on account of the preponder- 
ance of British shipping. it is probably niore widely used by mari- 
uers than any other. The iucreasing cooperation between the 
United States and Enylsnd in the euchanging of vessel reports; 
the fact that England was tlir originator of the scale and has done 
more than any other nation in srientific currelation of the scale 
valucs to anemoinct ry records were also considered as justifying 
the U. 8. Weather Buresu in adopting the Benufort Scale (Simpson) 
as uscd by Englnnrl. 

Bcaiifort scale of i i ~ i m l ,  u-ilh irelocities and descriptive terms 
I I 

o calm _____ I  .__________________ I cslm: smoke rises rerti- 

Dirrctiou of wind shown 
hy smoke drift, but not 

2 P 1 i c b t ' ' ~ ~ ~ ' ~ ~  Tii:! \$:dw&l ir%:&. leaves 
rustle: ordinar; vnne 
moved by wind. I Leaves and suiall twics 

1 Light air. 

3 l Q c n t l e  I 

c.dly. ' 

1 breeze ' ship. 

a n d  a l l  s a i l  
draaing. 

Krduclion of sail 

I 

wind ektends light flag. 
Raises dust and loose 

paper: snisll hranches 
nre moved. 

I Small trees in leaf Legin 
to sway; crested nave- 
l e t s  form on iuland 
waters 

Lar e branches in motion: 
wiistliug heard in tele- 
graph wires: umlmllas 
useti with diplculty. 1 Whole trees in motion: 

, inconvenience felt in 
walking wainst wind. 

considerable structural 
dnmngc occurs. 

\'try rarely experienced; 

:I 
_______.___--__________ 

10 

11 

12 

I_---  e\ eu when run- 1 ning. 

Qnle.. _ _ _  Corisiderahle re- 
duction of sail 

X t. r ( I  n g neressnry even 
gnle M- i t  h w i n d  

qusrtering. 

running,  or 
si le Close re,efed sail 

h o v e  t o  un- 
Ptnrm..-. der s t o r  m 

W h o l e  

IIurrirone , N o  sail can stand 

I 
I sad. 

' Terms used In 
U. 8. Weather 

Light. 

4-7 

8-12 Gentle. 

13-18 Moderate. 

19-24 Fresh. 

32-38 I 

5Frs3 jwhole gale. 

64-75 

4hove Hurricane. 

75 I 
Dcrcmhrr. 1924. 

The following historical not,e hy Prof. C. F. Talman on 
t.he origin nnd evolution of the Beaufort Scale, and on 
the est,ent> to which progress hns been rna.de toward giving 
it, international officinl snnct.ion, is here reprinted from 
tlir report. nf the same committee: 

The Beaufort. Scale of wind force was introduced by Sir F. Beau- 
fort in 1805 for use on shipboard, and has been more estensively 
employed than any of the sereral other scales.devised for the non- 
inst,runient.al observaOion of wind forcc. In 1874, it was adopted 
for internnt.iona1 use in weat.her telegraphy by the Permanent 
Conimit.tee of the First International Meteorological Congress 
(t.he predecessor of the present Internat,ional Meteorological 
Comniit.tee) . 

The first actual coniparisons between anemometer readings and 
estimates macle arcordiiig to the Beaufort Scale sppear to have been 
those cnrried out by R. H. Scott on the English coast, beginning 
in 1SB9, though several 1ist.s of equivalents of the Beaufort numb.erd 
in miles per liour or meters per second had been published previ- 
ously to t,hat, time; viz, by Sir Snow Harris, Sir H. James, Fitz- 
Roy, Schott,, Synions, Jelinek, Nounieycr. and Laughton. The 
values obtained by 8cot.t. were published in the Quarterly Journal 
of t,lie Royal hIet.ei~rologica1 Society, vol. 3, 1S7.1, p. 109-123. 
They were adopted by the British Meteorological 8fFice, which 
iised them unt,il 1909,nnd were also incorporated in many reference 
books, including the Smithsonian Meteorological Tables. Scott's 
values are now known to have been seriously in error, on account 
of his use of tlie reduction fact,or 3 in connection with the ane- 
moinel".er reacliiip, as well as for other reasons. 

Several lat,er series of comparisons have been made, viz, by 
hIuhn, Chat.terton, C d i s ,  Sprung, and Koppen, and finally by 
Doct,ur Simpson, the present director of t.he British Meteorological 
Office, whose results wcre published by that office in 1906 and are 
ncw used officially i n  England. 

-it thc. Lot~rlnn, 1913, meeting of the International Committee 
for Weather Telegraphy, Professor Palazzo raised the question of 


